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NOTICE OF DISCLAIMER 
The editors and publisher of this proceedings have used their best efforts in preparing and 
collecting materials. These efforts include reviewing and editing processes. However, the 
editors and publisher bear no responsibilities for any damages or errors resulting from any 
inadvertent omission or inaccuracy in the proceedings. Further, the authors and publisher 
make no warranty of any kind, expressed or implied, with regard to the documentation 
contained in this proceedings. The authors of papers published in this proceedings have 
transferred their copy right to Syiah Kuala University Press. The opinion expressed by the 
authors do not necessarily reflect those of Syiah Kuala University and are solely the 
responsibility of the authors. 
All manuscripts printed in this proceedings have been peer reviewed and revised by the 
authors. Although all efforts were made to ensure the accuracy and correctness of the format, 
the editors will not be responsible or liable for any unintentional errors made during the 
publication or any conflict of interest of their publication.  
Individual readers of this proceedings and non profit libraries acting for them are freely 
permitted to make fair use of the materials, such as to copy a paper for use in teaching or 
research purposes. Permision is granted by Syiah Kuala University Press to quote from this 
proceedings with the customary acknowledgement of the source. Replication or systematic or 
multiple reproduction of any materials in this proceedings is permitted only with written 
permission from Syiah Kuala University Press. Request to republish or reproduce papers from 
this proceedings should be addressed to Syiah Kuala University Press, Kopelma Darussalam, 
Banda Aceh 23111, Indonesia or through the editor-in-chief of the proceedings. 
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MESSAGE FROM THE RECTOR 
 
Assalamualaikum wr wb. 
On behalf of Syiah Kuala University, I would like to 
extend my warmest welcome to all participants to the 4th Annual 
International Conference of Syiah Kuala University 2014 (AIC-
UNSYIAH 2014) in conjunction with the 9th Annual International 
Workshop and Expo on Sumatran Tsunami Disaster and 
Recovery 2014 (AIWEST-DR 2014). 
Syiah Kuala University is the largest and the oldest 
university in Aceh Province, Indonesia. The university was established on June 21st, 1961. 
Establishment of UNSYIAH was driven by a strong spirit to form an institution to bring the 
Acehnese become more educated, knowledgeable and pious to God Almighty. UNSYIAH has 
a vision to establish itself as an innovative, independent, and outstanding university in term of 
the development of science, technology, humanities, sports and arts, in order to produce 
qualified graduates who have highly honour moral and ethical values. Currently, UNSYIAH 
has over 1,500 staffs and 30,000 students. 
This year, UNSYIAH has hosted of a series of events commemorating the 53rd 
anniversary. As part of the celebration, UNSYIAH has held an interdisciplinary academic 
conference on October, 22nd-24th, 2014. The conference has a plenary address, oral and poster 
parallel sessions, social programs, and a tsunami/historical sites tour. 
Finally, I would like to take this opportunity to thank our keynote and invited speakers 
for their time and support for this conference. Moreover, I would also like to thank the 
Organizing Committee of the conference for their hard work in making this event successful. 
To all participants, I wish you have fruitful interactions with your peers and  to our foreign 
friends, an enjoyable stay in Banda Aceh. 
Thank you 
Assalamualaikum wr. wb. 
 
 
Prof. Dr. Ir. Samsul Rizal, M.Eng 
Rector of Syiah Kuala University 
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MESSAGE FROM THE CHAIRPERSON 
 
Assalamualaikum wr wb 
I would like to extend a very warm welcome to all of the 
distinguished participants, local as well as overseas especially 
those who have travelled long distances to be present here today. 
My thanks are also due to all members of the organizing 
committee and students volunteer for having worked very hard to 
make this event a realty and the various companies for their 
support and generosity. 
 I would also like to record my thanks to our four keynote-
speakers Prof. Yasuo Tanaka, Prof. Anthony Kuo, Prof. Dr. 
Zahari Taha, and Prof. Fumi Kumata who have kindly agreed and 
come to share their knowledge and experience with all of us. 
 Today we have delegates from 10 countries namely Indonesia, Malaysia, Taiwan, 
Thailand, Singapore, Australia, Japan, United State of America, Germany, and Swiss. To all 
these delegates once again I welcome you with open arms to savor and enjoy the Acehnese 
hospitality. Among the delegates, there are not only experienced experts and researchers but 
also postgraduate students from emerging areas such as biology, agriculture, marine and 
fisheries, chemistry, medicine, engineering, law and politics, education, history economics, 
disaster sciences and management. The presented papers will be published in proceedings of 
AIC Unsyiah & AIWEST-DR 2014. 
  I hope that all the delegates will not only benefit from the excellent scientific 
programme that has been lined up four you but also enjoy the local food and wish you a 
pleasant and enjoyable stay in Banda Aceh. 
 
Thank you, 
Wassalamualaikum wr.wb. 
 
Muhammad Bahi, Ph.D 
Chairperson of AIC Unsyiah & 
AIWEST-DR 2014 
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